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(57)Abstract: 

PURPOSE: To manufacture a parts having an undercut 
formed to a prescribed hole diameter by a simple 
method without using a splitting die. 
CONSTITUTION: A blank for material 50a to be worked, 
positioned at the upper part from a tapered part 53 of 
the material 50a to be worked is upsetted by pressing 
with a sleeve punch 20. At the same time, the blank for 
material 50a to be worked, positioned in the vicinity of 
the tapered part 53 of the material 50a to be worked is 
ironing-worked with the shoulder part 12 of a die 10 and 
fuldged out and deformed. The blank for material 50a to 
be worked positioned in the vicinity of the tapered part 
53 flows till abutting on the outer wall of a mandrel 30 so 
as to be squeezed in the diameter direction toward the 
axis of the material 50a to be worked and the hole part 
52 in the material 50a to be worked has a gentle slope 
and reduced to the diameter d2. Since the blank for 
material 50a to be worked in the range shown with the 
L3 positioned to the lower part from the tapered part 53 

of the material 50a to be worked is extruded frontward, this blank is extruded forward as it is to 
form the undercut shaped blind hole 42 having depth L4 corresponding to the depth L3. 
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J; 9 (c v y K i/^ 3 0 Sgf 5 S Tijlix, W)U 

I«3 5 0 att«Wififttgd2 \cm&+Zo *fc 
KJPXW 3 5 0 a Or-^jB 3 5 3 £ 9 T^i-figf -5 
L3 T**-rt£H<a$JnX#3 5 0 a ©*fl"ttB9*J¥ tti L 

L3 T+^mm&z<D*%m^waztiT>y-% y 

^(7)L4 Hft5 0 i^42^)J:tCfj:vyKWV30^ 
d2 ^*|RIS!rJBj**ii5nffi«t©?t4 3^iiaLTV^ 
5o w©«5t4 2(Ortfi3 5 5»ij£ffl$3 5 4*^b±*^ 

Wo-ca^4«*HcJ:ij|tai^ 5t4 3iiiiil"6^yv: 

4 2<0Bln«ttgd2 fc»jfc£jh/0*5 0 :^ftl3 5 

5 0ffi#4^*fi> 1 O^MSBl 2^ffi#4£)fta ; £:JP 
XmJCD$yjPX# 3 5 0 a COjt 351 d 1 

yKwi/3 0©gd2 kfrbM&pJifex+hZo 
[o o 3 6] 0 4 (b) M*H-J:5£. * !J 

3 2 0CO*PJ±S:^?>^iiftSJpXW3 5 0 aOf^ 
3 5 3ffififcfiClli-5tB6pXfl-3 5 0 c CQ|g#^f£;& 

ffi9*<*5*"C*PJES:i»tt"r5o ^-^«B3 
5 3fti£fcKJflXa-3 5 0 c <WRW**/hRfc»LTiJP 

ffi^^T-r^o rtii:<t9±«Si:-9lfw^3 5 3 
SrSU El 4 (c) K*i-KJnx#3 5 o c^jKjsfeSix 

[0037] jftwftstxs-eiJBSRtaofcx-^aBs 

5 3t»is©a**©*ftKJ;9lfeit, H4 (d) 

iC^i-ttX^3 5 0 d#JKfifc$ft5o JPX 

(D5\:4 3^Stt, -7yK^3 0(7)gd2 

Z>tz$>-?> KWi/3 0fc±9*J«lnrtfe-C*)a o 
[0 0 3 8] h»*t©fi5C4 2^±a7t 

Sfi, vyKwu3 0(7)gd2 irB&lRlS^/iSfcfe^y 

Kffi<O«3SlltJ:0«*Lfc^3 5 lOSdi f^?fc-5fc 

<0*igaCJ;9?B*LfcT-^gB3 5 3(OTi8^e>j£«B 
3 5 4*T*05X3 5 1^SJL3 !:ffiSt5feft, ffi<7) 

[0 0 3 9] ®T>y-%y hm^iOm i K4 2(7)rti3 
5 5(Dffi#4ftSfi, ^-f 1 2(Offi^^ai: 
JtDXBU^te^igSiri; «^Lfc5t3 5 KDgdl II 
J*f5vyKwu3 0Ogd2 t^bPST*#5fc^, 

u/^3 0!rJ:9«HJPRri6-e*S o w<og3|ltSW!U:S 
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Ltcm$T.tt 3 5 0 a (O^k t ¥4 1 0 <DM% 1 2 (DU 

3 5 0 a (CF^^^fcir/^^^Ty^-^^ 

in^tm, :©7y^*j/ h<ort«4»*»a> 

t»IJ»fctt^«JtffiKi 0»J*Lfc*»I|t3 5 0 a 

[0 0 4 0] ifc, r<7>»3H16ffilKJ:5i:, ftflSfc: 10 

ft5*£\ 7—s<U 3 5 3 M"ifit»JPXW 3 5 0 c(Di 

r SJlPX*f 3 5 0 a <^> 

«ttSrB'J«1-SJai** s fcSo fc*3. -hlSI? l -Jg 3 HJffi 

[0 0 4 1 ] *55W^T^-*y 

/^^f^ -kbe tfc^ 4 sn£0y^m 5-@7 

[0042] i6 (a) ~ (c) M*i-»-Xg-Cf4, 
»igffl4 0 OH±f9SJPXW4 5 0 a SrJDX-f 5 a 0 6 30 
( a ) \Z7ik-r£ o iKtM 4 0 0 J4. ^4 10^ 

y — ^'yf4 2 0tvyKw^3 o ij^&flb&Stu 

^(Dm^MA 0 0CD4 3 ^»DXW4 5 0 a^yh 
5o iil!4 0 O0>*J*f4, * y-7^/^^4 2 0(7)g 
4 1 0<D5Ml 3 ti&p— (O^D 4' T*&5^. X 
y-^>^4 2 0(OftS^|v\S, WDIW4 5 0 a 
<7);*4 5 1 (DSdl l^f5vyKl/^3 0Ofd2 # 
«fc0'h*V^ *3±tf % ^ 4 1 0(7)gD3 <t^D4 ' 

MTM 4 5 0 a (Off^ll, ^410 1 3 <D^SD 40 

4 ' £ 9KJPXW-4 5 0 a ^J^SSffiOgDS flS/hS 

[0 0 4 3] ro^ig^4 0 o (oww^^xmrn^- 
£ Q 06 (a) K«-TJ:5C til<Dm&M\cj:*)m}£ 

*lfc&iPX#4 5 0 aSr^iilU 0 0>Z±y hf5 0 * 
<£>t&, &JPX$*4 5 0 a (r>1\4 5 1 K WV3 0£ 

^A1-££*:r«jtaXtt4 5 l a <0±i8*&«:* 

>^4 2 0(Ci«9ipjEi-5o r(7)^pi±|- i^ftj5ipx$t4 

5 0a 5 3 £ 9 X^&g-f 5gyjflX$t 4 

5 0 ztomtttiyj 4 1 0t7)>Wai4 l 2!:±oTLr> 50 
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ft£o r<0x-^W4 5 3f+ifi^ffifii-5KJpXS4 5 

0 a <^IfftmgyjnX$t4 5 0 a ^ttlZfpJ^oTS^lRlSr 

Tiffift, »PX#4 5 0 a d 2 M*§ 

@1"£o ffiJPX^4 5 0 a <7>7— '*8B4 5 3 £ 5 

T^^iB-f 5L3 T^-r©HOffiyjPXW4 5 0 a(D$ 

v\> ^ti^£9, S-X§<7)J!jpxmj^L3 T**-rt5fflfl 

5o ^-T\ iPXfij^^/v:^*^ i:^JPX^(7)S^:(7)ft^ 
fcjJSlRl-irftSJBlSafcftliltllftO, Sg4^56«Ti4 

»Ift4 5 0 a^gdl fC#LT*i@^<Dgd2 ^ 
/h£^fc#>> 8dJRX# 4 5 0 a <DMT.ffi <£>g/\: 4 2 <Dft 
£L3 i:JpX&<Og5v;4 2(D%£L3 ' fc0>BB«J4L3 
<L3 7 £&5o 

[0044] 0 6 (b) m^-T£5m, 

4 2 0^JPJEA5$P>{-ii^L^ 4 1 OCO'Kl 3{w^ y- 

4 2 0j8*#ASix5ffi«4-C* y-y^>^*4 
2 0iST*fc»»i-5 o ^<£>^#, ffiJPI#4 5 0 a© 
7-^°ffi4 5 3#iS(-teK1-5ftJPXtt-4 5 0 a 
*5y>f 4 1 0OM3S4 1 2E£oTLr*»*l5 0 MS?4 

1 2tOT^^^: 1 3(^iPXW4 5 0 b^J¥Lii*tLS 
t r6T*PJESr^Ti-5 0 ^ti^£ ^ , E!6 (c) tc^ 
•T»JPXtt4 5 0 b^ffMSixSo 

[0 0 4 5] *LT, [2 7 (a) - (c) CStlH 

S-eii, JB-XS"CftbiifcW!ipx« , 4 5 o b Srfg^M 

5 o otc£9Jpx-T5o 1217 (a) [^ti5(:, m& 
Msood, ^siot^jl-^yf 5 2 0 tvy 

K^3 0 ir^kflfj&Stu r<oftBS5!5 0 0<O«pKtt 
^JPX^4 5 0 bfc±y h£*lT^5 0 5 0 0 (7) 

*^(£. y>f 5 1 0(O^D3 ' tBS b<D%<Dm&'bZ 

tt^>f 5 1 0 B&I^-<7>11D3 ' T-fc^, 0 JB 
XIg-efflV^5«ita!5 0 0(7)^ 5 1 0CDSD3 ' f£ 
gS-Xg-effl^fc^igM4 0 0 0^ 410^130 
@D4 ' t mm-X*h f9 , ^-f 5 10 C7)M&P 5 1 2 <D« 
#4jlSaM:^>r 4 1 0(Z)1^4 1 2<D&ftfimakm— 
Xfo& 0 

[0 0 4 6] ^(Dm^MS 0 OOffftfco^TftBJH- 

5ol7 (a) ir*i-£5l-, m-xgT'ig^M4 0 0 

K£ 9 7^-* >y hff^O^^JFM$tlfc^JPX«- 
4 5 0 b £r® iiS 5 00|:t y h"T £ Q ^JPX 
#4 5 0 b (7)^4 3J--e>-KW^3 0 ^ff A"T^ k k fc 
IC^JPXW 4 5 0 b OX^ggP^^ y V^- 5 2 01: 

£9J3Ei"5 0 rt7)Jp.!±J-£9 N ^-Igtpli!:, ft 
APXW 4 5 0 b (Oy--y<U 5 5 3 £ 9 ±.35\Z.$Mt %>Wi 
*PXW4 5 0 btDHtWfijfJ 5 1 0(DMU5 1 2E£o 
TLr^tl^ 0 r(^f-/^5 5 3{+i£jrteSt"S^JP 
X$t4 5 0 b<Dffi#!£$JPXW4 5 0 b «>WiE|rI4»oT 

9 £ 9 v K i/^ 3 o <D&miz% 



13 

{^Si"5©fflcDg5\4 2te, 0 7 (b) (c^i-J: 3 

®XXg(7)JPXBLi£Jt^T$S:A:4 2(0^14 5 5(D 

«##**<ftSiifcK«d2 MIMM"*. *fc s ft 
5 o 5 3 i9 T^I-ftg-fSL 

5 3 X^-fmm<DWNT.tt 4 5 0 b <7>fjt£m^:<£>£ * Su 
[0 0 4 7] r.(OS-Xg^<t <9, ^-Xg(DjpX9u60 

l 5 3T?*i-ttHtt*©**W*ffa*ixT^y-*y 

0 0^i«9^^tlfc$l/v:4 2<7>ft£L3 ' 5 ^IfctJP 
X#4 5 0 bO7-/N'ai5 5 3 £ 9 ±#|£ffiB-T5*K> 

0 0^£i9^d2 fcifig$jx5 0 wtU^<t<9, 07 
(c) ^i"J:5^, g^4 20fi$^L5 3tfc!), 

4 5 0 c*SJgfiJcSixS„ 

[0 0 4 8] Jpx«<o#5C^jgtt»±»:t*-r <t 5 t-$J$P 

®7y^y Hg«<OjS554 2(0±§|5<7)?v:g(i s 
K^3 0(7)gd2 £S&|ptf£{cftSfc&>, vyKwu3 
Otci 0ftllPRlil-e*)5o 

[0 0 4 9] ®7 1/?—% y Y (Dmft 4 2 <7>J&gfl;A;g 

©»Jta!tJ:!9»*Lfc7 t -^»4 5 3<DT«W*e>JE« 

4 5 4tTO^4 5 lCOg^L 5 3 ^ffi^i-Sfcftffi^ 

[0 0 5 0] ®T^y—$y bMVt<0&K4 2 0f*lig4 

5 5flHS*W£tt, *V 4 1 0<DmU4 1 2jo<tU^f 
5 1 Q(DMU5 1 2 0MMa, ®5tS4 0 O^APX 

^, *5<tU\ jpxmf<D®itatc±«9ffMLfc5A:4 5 i<o 

So Lfc^oT, WSS4 1 2*5«ttWiS&5 1 2 

Sa, ig3SM4 0 OOjtlPX^ *5<tt>\ ftfeO^itMi^ 

% /Kwu3 0l^J:9#J»RrtE"e«)5o rigitM 

4 0 0CDJPX^J i:tt»5§M4 0 0*C±oTiSaDX#4 

5 0jWjpx£*i5gft£*U r 4 l o cortS 

D3tD4' t©f^f)fti5 0 
[00 5 1] r<7>gUllJ£W;:<tSi, iPXiiijKflfca)® 

jgsj; i 59 BgfiR Lfcfsaaxw 450a mm t #4 4 1 

OOjpfSU 1 2 tSit^^^T 5 1 0<£>JffpB5 1 2<7){S£4^ 
gat, g£i§S4 0 OOiPX^t , vyK^3 0^1 
d2 t{Ci9»X04 5 0 allM^<0^gt5iL^S 

450a S:z:xs:-»rf-cdc»i-a riJiiKOTv 
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fcSOlPXlJ 4 5 0 a <D?g#C, ^igS4 0 0 CD^PX^, ^ 
^41 0<7>M8lU i 2*3j;tf^>f 5 1 0<DMU5 I 2<D 

[0 0 5 2] ifc, @5|:^lfe7^-^yi/^ 
X/K&sKt^ —Oct 5 tlKiPX#(O^OD 4 ' 

io 5 ft— xgoJpxM i 5 1 Bu^ff ttiojpx^^/^ $ ^ 
»trtS©+^ft»/hS:ff5ri:asBJt-e*)6^. »4 

nmm \z. <t s t ^ <d * ? k t> rt« 

[HiSOffi¥ftH9n 

[Ell] 1 Xt«a y v?x ^ ^ 

-^^^OJftlW«^*£*^fflT-||ft5^»*tffiK^ 
i-KEWBBH-C**. 

[02] *^^iiwna5^^x^^«7^ 

20 [03] *3BWO)f52|Hfi«KJ;5>f V^i^^TR^-f 

tfcSo 

[0 4] *«M©g3|ll6ff!IKiS'f 'y*?=.9 91& 3 fA 

So 

[05] tm — ifyu^^v^ ^OPSW/ XyK^/K-r-f — © 

ftPp1iSSp p pf^?r^bfc0i?foSo 
[06] *^^4tttJi:i57>f-f;vxyv?y 

30 XgSrJKJJc* L fc 0 Tr fe S 0 

[0 7] »^4iIW:J;57>-i?>xyv?y 

[W#©RW] 
io 

20, 220, 320, 420, 520 X U — 
V^- 

3 0 -?Zs\* \s)V 

50a, 50b, 50c, 2 5 0 a, 2 5 0 c, 350 
40 a, 350c, 350d, 450a, 450b, 450 

c sawxtt («McjK*t) 

100, 200, 300, 400, 500 ^iSS 

410 ?>( (m-yj) 

4 1 2 MSP (^5— W^) 

510 y>r (gzy^) 

5 12 MSB 

d i aaixw^s 

d2 -^yK^g 

do ^y-y^ B v^^ 

50 D3 , D3 ' #4 (0±^b^-f <Om%*£V(0'X& 
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10 A< 



100 
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